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Background: Gastroschisis and omphalocele are the most common congenital defects of the anterior
abdominal wall which need urgent and prompt intervention post-operative time outcomes of gastroschisis and
omphalocele differ between different countries, especially between developed and developing countries.
Objectives: Is to determine the early outcome of patients born with gastroschisis and omomphalocele
Patients and Methods: An analytical study including 30 patients (11 gastroschisis and 19 omphaloceles) were
treated in Erbil city during 2015 -2018. Patients with associated bladder and cloacal exstrophies were excluded.
Results: Female to male ratio was 1.3:1, and the mean age at presentation was 11.7 hours. The Mean weight
was 2.86 kg. The Majority of patients25 (83.3%) were term. In Nineteen cases (63.3%)were delivered vaginally
(9 gastroschisis and 10comphalocele), prenatally diagnosis was done in 9(30%). The Mean size of the defect
was 3.7cm, and the content was mixed in 7(23.3%). Primary repair has performed in 18(60%), a silo in
8(26.7%), and 4(13.3%) treated none surgically (all were omphalocele). Operations have been done within 24
hours of arrival in 16(61.5%). Associated anomalies have been found in 11(57.9%) patients with omphaloceles
and only 2(18.2%) patients with gastroschisis. The mean period of hospital stays was6 days. Mortality among
the gastroschisis patients were 8(72%), but only 4(21.1%) for omphalocele patients.

Conclusion: Gastrochisis and omphalocele constitute a considerable part of neonatal surgical problems and
their management is still challenging. Omphalocele cases were more likely to have associated congenital
anomalies and gastroschisis, if the associated anomalies were confined to the gastrointestinal tract. There was
a high mortality rate, especially in patients with gastroschisis and ruptured omphalocele due to a lack of
intensive care units, facilities, and trained personnel to look after such high-risk patients.
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Introduction:

Management challenges of infants with gastroschisis
and omphalocele begin in the prenatal period and can
extend many years into the child's life. Prenatal
diagnosis provides the opportunity to influence the
outcome through changes in the management of the
pregnancy and by education and counseling of the
family.1 Gastroschisis, is characterized by an intact
umbilical cord and evisceration of the intestine through
a defect in the abdominal wall to the right of the
umbilical cord, with no membrane covering while
omphalocele, is characterized by protrusion of the
bowel, liver, and other organs into the umbilical cord
and covered by membranes.2 Three major advances led
to a marked improvement in survival in babies with
gastroschisis: parenteral nutrition, the ability to use a
silo when primary closure was not possible, and
advances in perinatal care in the intensive care unit
(NICU).3

The Estimated rate of the incidence of gastroschisis is 1
in 10 000 births and omphalocele is 2.5 in 10 000 in
Western countries.4 Although the incidence of
omphalocele has remained generally stable over the
past 20 years4, reports from Europe, the United States.
and Japan suggest that the incidence of gastroschisis has
increased as much as 10-fold.5,6 The mortality for
patients with omphalocele is increased significantly
with chromosomal syndromes or a cardiac defect.
Similarly, giant omphaloceles and those associated with
pulmonary hypoplasia have a worse outcome.7 The
high-risk group of gastroschisis includes infants with
intestinal atresia, perforation, or volvulus, whereas the
low-risk group had no intestinal anomalies. The high-
risk, complex group had increased morbidity and
mortality characterized by long periods of mechanical
ventilation, long ileus, time to tolerate oral feeding, long
stay in the hospital, and an increased complication and
mortality rate.3
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Raparin Teaching Hospital for children from January
2015 to December 2018. All cases with associated
bladder and cloacal exstrophies had excluded from the
study. Most patients had preoperative treatment with a
nasogastric tube for gastric decompression kept in the
incubator. Intravenous fluid has been given. Vitamin K
is administered, and Parenteral antibiotics are given as
needed. In cases of gastroschisis and ruptured
omphalocele, the eviscerated bowel is kept in a sterile
surgical pack soaked with saline, supplementary
oxygen is provided according to the need of the
patients. Preoperative investigations of abdominal
ultrasound, echocardiography, and x-ray were done
according to the type of defect and general condition of
the patient. No chromosomal study had been performed
for any case in this study, and no preoperative
ventilation and TPN administration. Postoperative
management was different according to the type of the
defect and the way of management (primary or staged
closure), generally including the followings:
1- Patients were kept on IV fluid,
supplementation, and parenteral antibiotics.
2- NPO with NG tube until the gastric drainage has
reduced and bowel motion started.

3- Urinary catheter for follow-up of urine output.

4- Kept in the incubator with oxygen supplementation.

electrolyte

Table 1: age at presentation.

5- Daily compression of silo and reduction of its
contents (in staged reduction).

6- Blood, plasma, and albumin were given when
indicated.

No postoperative assisted ventilation was used in this
study.

Statistical analysis:

Statistical Package for the Social Sciences (SPSS-
version 22) package software program has used for
statistical analysis. Descriptive statistics (numbers and
percentages) have calculated for all variables, analytical
statistics were done to find the relations between
variables by using, Chi-square, and fisher exact test. A
p-value < 0.05 was considered as significant

Results:

Among 30 patients included 17(56.7%) were females
and 13(43.3%) were males.

Age at presentation varied between half an hour to 70
hours with a mean age of 11.7 hours and they were
classified into two groups, twenty-three (76.7%) of
patients entering the first group which covers those
presenting immediately within 12 hours of life. As
shown in Table 1.

Immediate (within 12 hours)

Late (after 12 hours)

Gastroschisis 11 (100%) 0 (0.0%)
Omphalocele 12 (63.2%) 7 (36.8%) P =0.025
Total 23 (76.7%) 7 (23.3%)

The mean weight for the patients was (2.86 kg) ranging
from 1.2 — 5.0 kg. Twenty-five (83.3%)patients of them
were term babies (> 37 weeks of gestation), and
Spatients were preterm (16.7%). Out of 30 patients,
19(63.3%) were delivered by vaginal delivery and
11(36.7%) by Caesarian section. Prenatal diagnoses
were possible only in 9 (30%)patients using
ultrasonography, performed in 28 (93.3%) pregnancies.

The size of the defects ranged from 2 cm to 9 cm with a
mean of 3.7 cm. In 27 (90%) cases the size was less than
or equal to 5 cm. The content of the defect was loops of
the small and large bowel in 23 (76.7%) cases and solid
organs (liver) with bowel loops in 7 (23.3%)
cases.Primary repair was done in 18 (60%) patients, the
silo was performed in 8 (26.7%),and 4 (13.3) have
treated none surgically as in Fig. 1:
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Fig. 1: Distribution of mode of therapy.
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Age at repair ranged from 3.5 hours to 85 hours with a mean of 29 hours and in 16 (53.3%) repair was done within the

first 24 hours of life as shown in Table 2 .

Table 2: Age at repair.

Age at repair

P=0.001

Within 24 hr After 24 hr
Gastroschisis 11(100%) 0 (00.0%)
Omphalocele 5 (33.3%) 10 (66.7%)
Total 16 (61.5%) 10 (38.5%)

Associated anomalies were recorded in 11 (57.9%) omphalocele patients and only in 2(18.2%) patients with

gastroschisis (p=0.034). As shown in Table3.

Table3: Incidence of associated anomalies.

Associated anomalies

Omphalocele 11 (57.9%)

Gastroschisis 2 (18.2%)

Cardiac 6 (31.5%) Intestinal atresia 1(9.1%)
Genitourinary 2 (10.4%)
Gastrointestinal 2 (10.4%) Meckel's diverticulum 1(9.1%)
limb anomalies 2 (10.4%)

Most of our patients stayed in the hospital for five days
or less in 18 (60%) patients with a range between 20
hours to 32 days and a mean period of 6 days.

There were a total of 18 (60%) survival and 12 (40%)
deaths, the mortality among gastroschisis patients was
72%
(p=0.005). see Table 4:

but only 21.1% for omphalocele patients

Table 4: Time and possible causes of death among cases of AAWD.

Type Cause of death Age at death
Gastroschisis Sepsis 13 days
Gastroschisis Sever prematurity with respiratory insufficiency 21 hours
Gastroschisis Sepsis 4 days
Gastroschisis Malnutrition (ileostomy complication) 32 days
Gastroschisis Intestinal obstruction with sepsis 38 days
Omphalocele Sepsis with prematurity 6 days
Omphalocele Associated anomalies 37 days
Omphalocele Anomalies with sepsis 4 days
Gastroschisis Sever prematurity with respiratory insufficiency 35 hours
Gastroschisis Severe respiratory insufficiency 20 hours
Gastroschisis Severe respiratory insufficiency 45 hours
Omphalocele Lethal associated anomalies 38 hours
Discussion

The Increasing incidence of abdominal wall defects has
been reported to necessitate a review of management
approaches to reduce morbidity and mortality.8

The present prospective study is an attempt to study the
early outcome of gastroschisis and omphalocele in 30
neonates at Raparin Teaching Hospital for children
which is the main pediatric hospital serving Erbil
Governorate. The female/male ratio affected by this
condition was found to be 1.3:1 by S.Askarpour et al in
their study9 and a ratio of 1.1:1 by Abdur-Rahman et al
10 studies which were near to the present study (1.3:1)
but Selma Ali¢elebi¢ et al 11 found more common in
males than females with a ratio of 1.5:1. The mean
birth weight in the current study was 2860 g (range,
1200-5000 g), the mean birth weight of gastroschisis
(2427 g) was lower than that of omphalocele (3115 g),
and there is no significant correlation between the type
of the defects and, birth weight in our study (p=0.091),
Barisic et al12

Study show means the birth weight of 3074 (range,
1250- 4600) g for omphalocele and 2393 (range, 1050—
3800) g for gastroschisis with significantly lower birth
weight in cases of gastroschisis compared to
omphalocele(P < 0.01), they also found the mean
gestational age at birth of 38.3 gestational weeks for
omphalocele and significantly lower gestational weeks
for gastroschisis at 36.3 ( P < 0.01). we found
gestational age of gastroschisis (mean 37.5) was lower
than that of omphalocele (mean 38.4) but without a
significant difference between them(p=0.245). Age at
presentation differs between gastroschisis and
omphalocele in which the former is present earlier than
the latter (if not ruptured). Abdur-Rahman et all0
found age at presentation ranging from 2-169 hours
(median 23.5 hours). In the present study the age at
presentation varied between half an hour to 70 hours
(median 3.5 hours) with the majority (76.7%)
presenting immediately within a few hours of age. This
earlier presentation in the current study returns to the
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fact that most of our patients were delivered to the
hospital (83.3%) and referred soon to our department.
Abdominal wall defects are diagnosed by prenatal
ultrasound done for routine examination or for obstetric
indications. Henrich K et al13 studies showed 35/40
children (88%) with gastroschisis and 18/26 children
(69%) with omphalocele, had been diagnosed
prenatally, Murphy FL et al14 found 28/53 (53%) with
gastroschisis and 15/43(34%) with exomphalos
diagnosed prenatally which was much higher than our
results 2/11 (18.2%) with gastroschisis and 7/19
(36.8%) with omphalocele. Although most of the
patients in the present study had prenatal US (93.3%),
diagnoses were missed in the majority of them (70%),
this calls for a need to upgrade ultrasound scans for
prenatal diagnosis of these defects so that in utero
transport to and possible intervention at tertiary centers
can help in reducing postnatal complications and
improve outcome. From those 9 (30%) patients
diagnosed prenatally only, 4 (13.3%) of them were
delivered by CS and studies failed to find significant
correlations between perinatal outcome and mode of
delivery. Omphalocele is associated with other
anomalies in up to 72% and gastroschisis in 10-15% of
cases.15 In this study we found that 11(57.9%)
patients with omphalocele had associated anomalies,
while it is found in 2(18.2%) patients with
gastroschisis. A similar result was recorded by Tati¢
M et all6 in their study with Coexisting anomalies in
57.1% of omphalocele cases and 16.7% of gastroschisis
cases. Henrich K et al studyl3 shows congenital
abnormalities in 28% of gastroschisis cases (limited to
the gastrointestinal tract like in the present study) and
81% of omphalocele cases. This difference may be due
to the higher number of cases in their study (40 children
with gastroschisis and 26 with omphalocele) and better
equipments  for  diagnosing  of  congenital
malformations. The decision to treat patients by
primary closure or staged closure depends on the type

of the defect, degree of viscero-abdominal
disproportion, size of the defect, whether the membrane
is intact or ruptured ( in case of omphalocele), and the
presence of major associated anomalies. Primary
closure of the abdominal wall defect was reported
by Henrich Ket all3 in 31/40 (78%) of the
gastroschisis cases and 15/26 (58%) of the omphalocele
cases, primary closure was possible in 3/11 (27.3%) of
the gastroschisis and 15/19 (78.9%) of the omphalocele
cases in the present study. This high percentage of
primary closure of omphalocele cases in the current
study is because of the majority of our patients (84.2%)
were small to moderate size omphalocele (<5cm),
which makes them prone to primary closure,
Conversely, we report a low percentage of primary
closure of gastroschisis cases because this mode of
therapy is not standardized in the present center
because of the lack of the facilities to measure the 1AP
and elective ventilation postoperatively. Four cases
(21.1%) with omphalocele were treated non-surgically
in this study, 3 (15.8%) of them were due to the large
size of the defect and in 1(5.2%) case of omphalocele
minor, the condition of the patient was not stable to
undergo the GA. Abdur-Rahman et al10 in their study
treated 19/49 (38.7%) cases of omphalocele with non-
operative management (2 cases (4.1%) were minor, 17
cases (34.6%) were major). This high rate of non-
operative management in their study was due to the
large number of omphalocele major 34/49 (69.4%)
cases in the study. The mortality of children with
abdominal wall defects is now reduced to less than 10%
in developed countries, especially in cases without
chromosomal  anomalies or  major  organ
malformation.17 The overall mortality rate in the
present study was 40% (72% for gastroschisis and
21.1% for omphalocele). There was a significant
correlation between the type of anomaly and outcome
(p=0.005). Our results are comparable with reports in
developing countries as shown in Table.

Table: Mortality rate of AAWD among different studies in developing countries.

Present study Abdurahman et al10 S.Askarpour et al9 Tati¢ M et al16
N=30 N=56 N=42 N=13
Gastroschisis 2% 57.1% 80% 66.7%
Omphalocele 21.1% 32.4% 20% 52%
Sepsis was the leading cause of death, especially in Conclusion:

cases with eviscerated bowel (gastroschisis and
ruptured omphalocele) accompanied by respiratory
insufficiency, prematurity, and associated anomalies.
The overall mortality rate is much higher in developing
countries than the developed countries. This higher
mortality in developing countries is due to a lack of
primary care for the neonate and appropriate transport
to specialized healthcare centers. Also a lack of
neonatal intensive care facilities and personnel’s skills
in dealing with such high-risk patients.

Gastrochisis and omphalocele constitute a considerable
part of neonatal surgical problems, and their
management is still challenging. Omphalocele cases
were more likely to have associated congenital
anomalies and gastroschisis if the associated anomalies
were confined to the gastrointestinal tract. There was a
high mortality rate, especially in patients with
gastroschisis and ruptured omphalocele due to a lack of
intensive care units, facilities, and trained personnel to
look after such high-risk patients.
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Recommendations:

for better outcomes for patients delivered with
gastroschisis and omphalocele, we recommend good
prenatal workup to make early suspicion of diagnosis
and better postnatal care and prognosis. Trained
personnel and facilities in the delivery rooms for
adequate dealing with such cases and early referral to a
specialized center for definite therapy. Having a
neonatal intensive care unit in the pediatric surgical
ward provided with ventilator support is a crucial step
in the management of neonates with gastroschisis and
omphalocele.
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